While many structural elements on the northwestern Barents Shelf initiated early and have remained influential on accommodation and sediment ation, detailed seismic interpretation attests to the development of new structural elements, shifting locus of influence, and burial, reactivation and inactivation at different times of various highs and basins. NE-SWoriented structural elements such as the Gardarbanken and Hopen highs, and the Capria ridge (informally named herein), have old Carboniferous foundations and show signs of reactivation in the Early Triassic. Towards the southwest, the Capria ridge merges with the paleoStappen high, which is a N-S, tilted peneplaned, Late Carboniferous riftshoulder which deeply erodes the Carboniferous deposits, and is onlapped by Permian and Early Triassic sediments. The paleosurface is overprinted by the dominantly postCretaceous development of the Stappen High, which has a maximum uplift and extent south of Bjørnøya. The Sørkapp basin is the main depocentre on the northwestern Barents Shelf; however, the Storjorden, Edgeøya and Ora (informally named herein) basins all formed around the same time in the Carboniferous. While the Sørkapp basin remained a sag basin until the Ladinian, the Edgeøya basin, a narrow rift basin, became largely inactive following infill. As a result, the Hopen high and Edgeøya platform, which bounded the Edgeøya basin, merged to form the Svalbard platform. The Storfjorden basin was reactivated around the Mid Jurassic when the Sørkapp depression, forming west of the Sørkapp basin, was initiated. Both basins are asymmetrical and bounded by gentle anticlinal features on one side implying formation associated with contraction. Cretaceous sediments, largely eroded from the area, are found in basins such as the Olga basin, which formed between two anticlines. One of these anticlines is the Sentralbanken high, which contrary to most other highs in the area shows no signs of initiation in the Carboniferous, but rather appears to have been a depocentre which was inverted around the Cretaceous.
Introduction
The shallow northwestern Barents Shelf has undergone multiple changes in stress regimes and continental collision, periodic rifting, uplift, largescale subsidence, tilting and folding have contributed to the present configuration of emergent land areas, highs, basins and platforms (Fig. 1A) . Reflecting the prolonged history, the tectonic style, timing and causal mechanisms behind the development on the northwestern Barents Shelf remains poorly understood. This is largely due to limited and low data quality, but also to difficulties in resolving individual stages or mechanisms in a polyphase setting. Further confounding the situation is a still partly unstructured nomenclature which includes the same names used for different structures, unnamed and unidentified features, and single names for older and younger, partly over printed features with different developments.
It is apparent that the development of the northwestern Barents Shelf reflects shifting stress regimes and shifting locus of influence (Rønnevik & Jacobsen, 1984; Riis et al., 1986; Wood et al., 1989; Faleide et al., 1993 Faleide et al., , 2008 Braathen et al., 1999b; Grogan et al., 1999; Worsley et al., 2001; Worsley, 2008; Barrère et al., 2009; Ritzmann & Faleide, 2009; Henriksen et al., 2011; Gac et al., 2012; Gernigon et al., 2014) . It has previously been observed, for example, that the Sørkapp basin, which forms the main Carboniferous depocentre on the northwestern Barents Shelf ( Fig. 2A) , remained a sag between highs until the Late Triassic, when a new depocentre, the Sørkapp depression, developed towards the west (Anell et al., 2014a) . The Stappen High, the Sørkapp basin's western border, lies on the boundary between the Barents Shelf and the spreading North Atlantic. Its present structural configuration is the result of post Cretaceous uplift and it partly overprints a high with a similar orientation but different structural development which formed in the Late Carboniferous. Previously, the Stappen High has been defined at an Upper Permian level, with the name also used to discuss the earlier Palaeozoic development (Gabrielsen et al., 1990) . However, this study observes significant differences and a need to differentiate between two features; the Stappen High and paleoStappen high. The older of the two, the paleoStappen high, itself partly overprints a previously unidentified NE-SWoriented high which forms the north western border of the Sørkapp basin. In line with the naming of structural features from Norwegian polar vessels, we tentatively refer to this high as the Capria ridge, after the 1917 ship P/R Capria which sank in 1927. The Capria ridge is oriented NE-SW in line with the Gardarbanken high and the Edgeøya basin, while the paleoStappen high is oriented N-S in line with the structural grain of the main fault lineations on Svalbard such as the Billefjorden Fault Zone and the Lomfjorden Fault Zone (Braathen et al., 1999b; Baelum & Braathen, 2012) . The Capria ridge may provide key insight into the development of the northwestern Barents Shelf in relation to orientation of the structural elements as it lies right on the transition from dominantly N-Soriented structures near the margin to a NE-SW orientation eastward on the shelf.
How, when and where the various highs and basins within the study area, roughly defined by the seismic data coverage (Fig. 1B) , were formed, and when and if they reactivated is the main focus of this paper. The locus and timing of the activity of the structural features can provide insight on the deep structural grain, the farfield stresses in relation to orogenic development and rifting, and a better understanding of sediment deposition, condensation and erosion in the area. Dallmann et al., 2002) with the offshore geology based on interpretation in this study with minor guidance based on Sigmond (1992) . The location of the Hopen-2 well, mentioned in the text, is marked.
Geological background
The Barents Shelf is a shallow platform comprising a series of subplatforms, highs and basins (Fig. 1A ) (Rønnevik et al., 1982; Gabrielsen et al., 1990; Faleide et al., 1991 Faleide et al., , 2008 Gudlaugsson et al., 1998; Grogan et al., 1999; Worsley et al., 2001; Henriksen et al., 2011) . The orientation of lineaments reflects the inherited structural grain from the Late Neoproterozoic Timanian orogeny (Roberts & Siedlecka, 2002; Siedlecka et al., 2004) and two ensuing major orogenic events; the Silurian-Devonian Caledonian (Scandian) orogeny and Ellesmerian orogeny (Gee, 1975; Soper & Higgins, 1990; Higgins et al., 2000; McKerrow et al., 2000; Gee & Teben'kov, 2004; Johansson et al., 2005; Labrousse et al., 2008; Gernigon et al., 2014) , and towards the east the Carboniferous-Triassic Uralian orogeny (Otto & Bailey, 1995; Berzin et al., 1996; WittNilsson et al., 1998; Gee et al., 2006) . The Caledonian orogenic welt in the northern Barents Shelf remains enigmatic in the constellation (Gernigon & Brönner, 2012) , but was inherently unstable, and likely experienced late/postorogenic collapse (Doré et al., 1999; Braathen et al., 2010; Leever et al., 2011) . Though poorly visualised on the Barents Shelf, there may be deep basins comprising Devonian molasse, similar to those in the Scandinavian Caledonides (Andersen, 1998; Braathen et al., 2002) . A rift phase occurred in the Mid Carboniferous throughout the Barents Shelf creating many interconnected extensional basins separated by highs, which were infilled and blanketed during the latest Carboniferous-Permian (Dengo & Røssland, 1992; Gudlaugsson et al., 1998; Faleide et al., 2010) . The deposits generally comprise continental alluvial deposits, interfingering with evaporates and carbonates, transitioning to fluviodeltaic and shallowmarine platform deposits towards the end of the Carboniferous (Steel & Worsley, 1984; Nøttvedt et al., 1992b; Worsley et al., 2001; Braathen et al., 2011) . Largescale movements in the eastern areas of the shelf generally ceased following the Carboniferous and the shelf developed as a large interior sag basin (Dengo & Røssland, 1992; Gudlaugsson et al., 1998) . However, a rifting phase along the western margin affected N-S lineaments such as the Loppa, 'Stappen' and Sørkapp-Hornsund highs in the Permo-Triassic (Faleide et al., 2010) . During the Triassic the Barents Shelf was flooded and the previous dominantly carbonate platform was infilled with siliciclastic material derived mainly from the Urals and TWT (two-way-travel time) the Baltic Shield (Bue et al., 2010; GlørstadClark et al., 2011; Anell et al., 2014b) . In the Early Triassic, however, a prominent western source prevailed around the presently exposed island of Spitsbergen (Mørk et al., 1982; Nøttvedt et al., 1992a; Bue et al., 2010; Bue, 2012) which is not apparent in the Late Triassic (Anell et al., 2014b) . The Gardarbanken high has been proposed to have hindered Early Triassic platformedge advance towards the northwest (Anell et al., 2014c) , and other features may similarly have influenced depositional patterns during the various stages of infill.
Database
The results of the study are based on 2D seismic interpretation of an extensive dataset covering the northwestern Barents Shelf (Fig. 1B) . The age of reflectors is based on previous work done in the Sørkapp basin (Anell et al., 2014a) which uses the Hopen2 well ( Fig. 1C ) along with dating of shallow cores (Riis et al., 2008) to establish the ages of the reflectors.
The seismic lines used in the study were acquired from 1974 and onwards and made available by the Norwegian Petroleum Directorate (NPD). Typical spacing is between 5 and 10 km (Fig. 1B) . The data quality is relatively poor, resulting from the impact of shallow water and the hard sea floor, high interval velocities in subcrop below a thin Quaternary cover, and/or shallow volcanic intrusions and extrusions (Grogan et al., 1999) . Resolution and interference of multiples becomes particularly prominent beneath structural highs and over condensed platform deposits, whereas acceptable resolution down to 3-4 seconds is usually available in the depocentres, although some of the deep and narrow rift basins bounded by steepsided faults are still difficult to distinguish.
Results
We discuss the development of the northwestern Barents Shelf based on seismic interpretation which allows us to describe the outline, characteristics and timing of formation and reactivation of the main structural elements. Although there are limitations and uncertainties as a result of the relatively poor data quality and limited well coverage, there are many observations which provide interesting links to understanding the area's fundamental development.
Many of the structural features are outlined by deep reflective elements and have generally remained influential as either highs or basins since their initiation. The onset of formation of these earliest structural elements is difficult to pinpoint, but the dominant phase of formation is likely to be around the Carboniferous.
Since the deepest traceable reflectors are generally poorly resolved, hard to separate and correlate, many highs which initiated at an early stage are easiest to map via reactivational surfaces. Reactivation occurred via significant faulting, discrete smallscale movements, broad downwarping or flexuring. While the latest Palaeozoic and Mesozoic time intervals were dominated by subparallel platform deposition (Grogan et al., 1999) , reactivation, inactivation and shift of the main locus of influence has occurred, which indicates changes in the stress regime across the shelf.
Structural elements

Structural highs
The Stappen High, paleoStappen high and Capria ridge (Figs. 3, 4, 5) are three separate features which partly overlap and whose development has often been discussed as that of a single structure. Initiation of the Stappen High's present configuration (Faleide & Gudlaugsson, 1981; Faleide et al., 1984; Gabrielsen, 1984) is still poorly constrained, though it is chiefly a Cretaceous and Cenozoic feature (Gabrielsen et al., 1990; Worsley et al., 2001) . The Stappen High is bounded to the west by the Knølegga Fault Zone, which comprises several overall N-Soriented faults with large offsets Figs. 3, 4) . To the south and southeast the High is bounded by the Bjørnøya Basin. The southeastern boundary is drawn herein at the subcrop of the base Cretaceous reflector, which forms a NE-SWoriented boundary (Fig. 1A) . Towards the east the high is bounded by the Sørkapp depression and the Hopenbanken arch (Halland et al., 2014) which forms a relatively gentle saddle comprising N-Soriented anticlines between which narrow Creta ceous deposits are preserved, and which separates the Stappen High from the Gardarbanken high (Fig. 2C) . Towards the north, a complex series of in places poorly visualised faults separate it from the Sørkapp-Hornsund high (Fig. 1A) . Maximum uplift and greatest lateral extent of the Stappen High occurs in the south, with a gentle, narrowing, lowangle flank dipping towards the north characterising the northern part. Basement rocks and Palaeozoic sediments subcrop along the axis which exposes Bjørnøya, the only subaerially exposed part of the High (E-E' , Fig. 5 ) (Steel & Worsley, 1984; Gabrielsen et al., 1990; Braathen et al., 1999b; Grogan et al., 1999; Worsley et al., 2001 ).
The paleoStappen high is traced via a Late Carboni ferous truncation and erosion surface which forms a planation surface and has a distinct tilted flank along its eastern edge (C-C' , D-D' , Fig. 4 ). Along the resolvable length the planation surface is at present generally at a depth of around 1-2 seconds (c. 2-4 km) (Figs. 2, 4). The high is oriented N-S with maximum uplift and erosion north of Bjørnøya. The planation surface deeply . The surface is difficult to follow westward due to resolution, faulting along the Atlantic margin and the recent uplift of the Stappen High. The boundary is at present drawn along a westwardfacing fault outlining a subbasin of unknown age, which separates the paleohigh from a second deep structure which forms the subcrop of Bjørnøya (E-E' , The Capria ridge is a NE-SWoriented structure which at present forms a shallow ridge with Triassic subcrop bounding two depocentres of the Adventdalen Group (Fig. 1C) . The Capria ridge can generally be visualised on seismic as a domal or a series of domal reflectors which occur at a depth of around 3 seconds (c. 6-7 km) (A-A' , B-B ' , Figs. 3, 4) . The undulating and, in places, high impedance contrast reflectors likely represent lowangle, rotated, deeply eroded, Carboniferous faultblocks. The significant rotation of the blocks suggests an underlying, lowangle, supradetachment fault system. Thick deposits accumulated on both sides of the high during the Carboniferous (A-A' , B-B' , Figs. 2B, 4). The high is best traced via an intraCarboniferous reflector, which drapes the topography and truncates reflectors across the high forming a planation surface, with continued thicker infill on either side (A-A' , Fig. 4 ). The paleoStappen high's configuration partly overlaps the southwestern part of the Capria ridge, making it difficult to determine its original extent and the relationship between the two highs (B-B' , Figs. 2A, B, 4) . The western boundary of the Capria ridge has been segmented by fault activity along the Knølegga Fault Zone (Fig. 6B ) which developed in conjunction with continental separation. This means that the northeastern segment can be visualised in its entirety while the original extent of the southwestern segment is challenging to map. The high was reactivated via flexuring in the Early Triassic with maximum influence in the southwest. The high's southwestern edge appears to have been at or near subaerial exposure with indications of complex intermittent erosion and deposition during the Late Carboniferous through Early Triassic (B-B' , Fig. 4) . Thinning of the Early Triassic succession diminishes towards the northeast (A-A' , Fig.  4 ). The high's northeastern limit is set where influence on Triassic sedimentation becomes negligible.
onset of rifting in the Carboniferous (Fig. 2A) . The high forms an elongated domed to flattopped shape (D-D' , The Gardarbanken high (Gabrielsen et al., 1990 ) is a prominent structure at depth which formed at the Worsley et al. (2001) . Fig. 4) , oriented roughly NE-SW and bounded by a complex pattern of faults. The high itself is largely free of reflections and is traceable mainly through the reflective depocentres on either side. Throughout the Late Palaeozoic the high formed part of a shallow ridge, with a domalshaped highpoint in the northeast (Fig. 2B) . The Late Carboniferous/Permian succession is largely unaffected across the Gardarbanken high although minor growth on downtoSE faults is recorded in the Late Carboniferous. The high was reactivated in the latest Permian-Early Triassic with dominant influence seen on the southeast flank where the Early Triassic onlaps, thins and in places is truncated and eroded, suggesting partial subaerial erosion (D-D' , Fig. 4; F-F' , Fig. 5 ). There is no appreciable fault activity in conjunction with this phase of reactivation suggesting it was dominantly a flexural upwarp. The truncation and erosion of the post Mid Jurassic to Late Cretaceous Adventdalen Group across the high suggests that reactivation also occurred at a later stage. This phase is represented predominantly by largescale downtosouth faulting onto the Bjarmeland Platform, with thick Cretaceous accumulations pre ser ved, which suggests that, like in the Early Triassic, south facing lineaments reactivated to a greater extent than the faults on the northwestern side (F-F' , Fig. 5 ).
data for line G-G' and line H-H'. The locations of the lines are marked on the map. The outcrop of Bjørnøya along line E-E' is based on
The structural features of the area around Svalbard and Hopen are commonly discussed using the names Edgeøya platform (Bergsager, 1986; Gabrielsen et al., 1990; Doré, 1995) and Svalbard platform interchangeably (Skilbrei, 1991; Nøttvedt et al., 1992a; Gudlaugsson et al., 1998; Grogan et al., 1999; Worsley et al., 2001; Henriksen et al., 2011) . This is likely due to the existence of the poorly visualised Edgeøya basin (Elverhøi et al., 1988; Doré, 1995) , which separates the Edgeøya platform from the Hopen high ( Fig. 2A, B) . Incidentally, the term 'Hopen high' is sometimes used to name the northern anticline bounding the Olga basin (Doré, 1992; Henriksen et al., 2011) as well as the high around the island of Hopen (Elverhøi et al., 1988) , which was originally thought to be a larger structure extending farther north Rønnevik & Jacobsen, 1984; Riis et al., 1986) . Given that the island of Hopen sits on a high, in this study we refer to that structure as the Hopen high and the anticline bordering the Olga basin as the Storbanken high (Antonsen et al., 1991) , Storbanken being the name given to the shallow bank, or bathymetric high, overlying the anticline (Solheim & Elverhøi, 1993; FalkPetersen et al., 2000; Andreassen et al., 2008) .
Following cessation of activity in the Edgeøya basin, which probably occurred in the Late Carboniferous, it appears as if the development of the Edgeøya platform and the Hopen high was largely codependent and that the two highs merged to become a single element which is herein referred to as the Svalbard platform. However, minor differential subsidence across the Edgeøya basin attests to a certain degree of independence from the Hopen high (Fig. 2C) . On many profiles the Hopen high is not well resolved and traced via its overall subdomal shape which outlines a roughly triangularshaped feature (G-G' , Figs levels it forms a gentle syncline, periodically with minor thickening across the basin compared to surrounding highs (Fig. 4) . Following the Ladinian flooding, there is no thickness variation observed across the Sørkapp basin and instead deposition shifts to the Sørkapp depression (Anell et al., 2014a) (Fig. 6B) .
The Edgeøya basin is a small but deep poorly resolved basin oriented NE-SW, which formed between the Hopen high and the Edgeøya platform ( Fig. 2A, B) . It forms a narrow faultbounded depocentre, with c. 1.5 seconds (c. 3 km) of rift fill. It appears to have been largely inactive following rifting and infill during the Carboniferous (Fig. 7) . The depocentre may have been partly reactivated in the Triassic when the Hopen high shows signs of minor flexural uplift, or later when Cretaceous anticlinal development caused uplift and exposure of the island of Hopen. This late stage of reactivation is suggested by minor thickening of the latest Triassic-Jurassic (?) succession in places across the basin but cannot be substantiated.
The Olga basin is only partly covered by the available seismic data (Fig. 1A) . It forms a shallow E-Woriented depocentre that developed between large anticlines, the Storbanken and Sentralbanken highs (H-H' , Fig. 5 ). Its location and orientation suggests that formation of the bounding anticlines triggered its development and the onlap pattern indicates an initiation of formation in the Early Cretaceous. The sag basin is underlain by strongly reflective segments, although it is difficult to discern if there is a Carboniferous depocentre beneath it. A deep, E-Woriented, Carboniferous basin, the Ora basin (previously unnamed, here informally referred to after the polar vessel Ora, which sank in 1938, Figs. 2A, B, 5 , G-G'), is also poorly resolved at depth, but can be traced with a higher degree of confidence. It lies northwest of 5). The high is bounded by basins to the northeast and northwest and most likely by a gentle undulating slope toward the east which may encompass a deeper poorly resolved high (Figs. 1A, 2B ). The Edgeøya platform (and consequently large parts of the Svalbard platform) is difficult to discuss as most of the area is not covered by the available seismic data. Furthermore, the exact separation between the Edgeøya platform and the Capria ridge is difficult to define at depth due to the limited coverage of seismic lines in this region.
The Sentralbanken high (Rønnevik et al., 1982) is only partly covered by the seismic data (Fig. 1A) . Together with the similarly oriented Storbanken high towards the north, it forms the borders of the Olga basin (H-H' , Fig.  5 ; Gabrielsen et al., 1990) . The Sentralbanken high has been proposed to have become emergent already in the Carnian (Doré, 1992) . However, the main phase of uplift and erosion appears to be contractional doming which was probably initiated around the Early Cretaceous given the onlap pattern above the base Cretaceous reflector (H-H' , Fig. 5 ). It is, however, difficult to rule out activity in the Mid to Late Jurassic, as these deposits appear thin and provide limited information. The Sentralbanken high forms the largest of several anticlines which developed in the eastern part of the study area (Fig. 6B) . Most are narrow, oriented NE-SW and have steeper sides facing northwest. The island of Hopen, on the Hopen high, shows a similar orientation to the anticlines, and the seismic data show evidence of development of a small anticline, which appears far less prominent than those farther northeast (G-G' , Fig. 5 ). It is inferred that the outcrop of the island could be the result of formation of a narrow anticline (F-F' , Fig. 5 ). The Sentralbanken high has a uniformly thick Permo-Triassic succession showing no marked structural activity during this period; and it is underlain by a relatively thick Carboniferous succession suggesting that it initiated as a faultbound depocentre. The contractional deformation is best seen in the Permo-Carboniferous succession where reverse faults accommodated the movement, while most of the Triassic succession forms a relatively unfaulted dome above. However, at least one major reverse fault on the southern edge of the high penetrates through the entire preserved succession (H-H' , Fig. 5 ), attesting to a post Jurassic inversion event.
Basins
The Sørkapp basin (Rønnevik et al., 1982; Elverhøi et al., 1988) forms one of the largest depocentres on the northwestern Barents Shelf, bordered by highs on all sides ( Fig. 2A) . It is a NE-SW to E-Woriented elongate basin with a relatively symmetric geometry (F-F' , G-G' , Fig. 5 ). The main basinforming stage and fill is Carboniferous in age. The deepest part is hard to distinguish but the largely unfaulted postrift sagfill, is >2 seconds (c. 4 km) thick at its maximum (G-G' , Fig. 5 ). At latest Carboniferous through Early Mesozoic the Olga basin and probably formed around the same time as many of the main structural elements (Figs. 6B,  7 ).
Discussion
The structural development on the northwestern Barents Shelf is considered to be controlled dominantly by the Caledonian and Uralian orogenies, although older orogens and sutures could also be influential, followed by the lengthy periodic rifting during onset of North Atlantic spreading (Fig. 7) . The Silurian-Devonian Scandian phase of the Caledonian orogeny (McKerrow et al., 2000; Johansson et al., 2005; Gee et al., 2006) and later the Carboniferous-Triassic Uralian orogeny in the east (Rickard & Belbin, 1980; Ziegler, 1988; Torsvik & Andersen, 2002; Gee et al., 2006; Pease, 2011) , are the two most recent significant collisional orogenic events to affect the northwestern Barents Shelf. The shelf underwent periodic rifting during several phases of extension which occurred in the EarlyMid Devonian, Mid Carboniferous to Early Permian, Late Permian to Early Triassic and Late Jurassic-Cretaceous (Fig. 7; Eldholm & Thiede, 1980; Faleide et al., 1984; Doré, 1995; Gudlaugsson et al., 1998) . The Billefjorden area, which has been extensively studied, provides an onshore analogue and may reflect many of the dominant phases that also affected parts of the northwestern Barents Shelf. The Billefjorden area underwent Devonian hyperextension which reverted to contraction in the latest Devonian (Braathen et al., 2010; Bergh et al., 2011) . It was peneplaned to a lowland area during deposition of the Billefjorden Group in the Early Carboniferous, followed by extensive graben formation during Mid Carboniferous rifting which ended in the earliest Permian (Johannessen & Steel, 1992; Braathen et al., 2011; .
The Caledonian orogeny is considered to have been highly influential on the structural constellations observed across the Barents Shelf (Doré, 1992) . The orogeny's main sutures are well established across large parts of northern Europe, but remain partly obscure on the Barents Shelf. The Barents Shelf was located in a complex, possibly sheared junction between the Ellesmerian fold belt and main Iapetus suture of Otto & Bailey (1995) , Torsvik & Andersen (2002) , and Smelror et al. (2009). Early Permian and peneplaned, and remained a positive feature until the Late Triassic (Worsley et al., 2001) . This is similar to the development of the paleoStappen high, although as indicated by the results of this study the uplift of the paleoStappen high occurred earlier.
Figure 7. A summary figure showing the geological time scale with the names of the main lithostragraphic groups from the Barents Shelf and onshore Svalbard based on Dallmann (1999). The seismic units and the age of the main reflectors corresponding to the colours in Figs. 3-5 are shown, with stippled reflectors indicating a poorer age constraint. The observations from this study on the northwestern Barents Shelf are shown with symbols marking the approximate initiation and lines showing the duration of the structural influence, with stippled lines showing uncertainties. The last column indicates regional geodynamic events of the Barents Shelf and surrounding areas based on
Permian
The latest Carboniferous saw a phase of uplift near the present continental margin. Largescale downtowest faulting caused footwall uplift and rotation of the paleo Stappen high (Figs. 3C, 4C, 6A, 7) , which was eroded and truncated and progressively onlapped from the east by Permian and Triassic deposits. The paleoStappen high could have formed a subaerial ridge which blocked much influx from eastern sources and served as a local source for sediment itself.
Across the remaining northwestern Barents shelf there is little evidence of largescale movement. Overall, the latest Carboniferous through Permian appears to be tectonically quiescent, with most deposits uniformly thick across the area. However, towards the south, the paleoLoppa High (also called the Selis ridge) (GlørstadClark et al., 2011) was initiated in the latest Carboniferous. It was subaerially exposed in the Mid to Late Permian and progressively onlapped along its eastern side during the Triassic (Bjørkesett, 2009; GlørstadClark et al., 2010; Blaich et al., 2012) , indicating a development very similar to the paleoStappen high.
Triassic
The NE-SWoriented Gardarbanken high, Capria ridge and Hopen high (Svalbard platform) show only limited structural influence on Permian deposition (F-F' , G-G' ,  Fig. 4) . Meanwhile, Early Triassic deposition shows both onlap and truncation around the Gardarbanken high and Capria ridge, and thickness variation across faults on at least the southern side of the Hopen high (Svalbard platform), suggesting that these structures actively influenced accommodation at the time (Fig. 7) . While the southwestern edge of the Capria ridge shows intermittent and complex Permo-Triassic deposition as it overlaps with the paleoStappen high, the northeastern side mostly displays evidence of Early Triassic uplift. This phase of reactivation appears to be dominantly flexural. The N-Soriented paleoStappen high remained subaerial and was progressively onlapped during the Early Triassic; however, it is difficult to surmise to what extent it was reactivated in the Early Triassic. Transgression in the Ladinian meant that regional sedimentation ensued across all structural features at this stage (Fig. 7) .
A progradational succession encompasses the Mid to Late Triassic succession across the northern Barents the Caledonian orogeny (Doré, 1992) . Recent high resolution aeromagnetic data suggest that the Caledonian nappes are arcshaped and trend anticlockwise from NE-SW oriented to NW-SE towards the north and Svalbard (Gernigon et al., 2014) . Our analysis of the main structural lineaments largely confirms this around the Stappen High, and suggests that to the north the trend follows a second more or less mirrorimage curve, which reverts to a more dominant NE-SW orientation northeast of the Stappen High. This trend might reflect an influence from the Caledonian orogeny but could also be an inheritance from even older controlling lineaments.
Carboniferous
The earliest stages of development during the Devonian and Carboniferous are difficult to describe accurately other than it is apparent that many of the main structural elements developed at this time (Figs. 2A, 7) . The Sørkapp basin formed the largest depocentre, and gravity modelling suggests it developed already in the Devonian (Grogan et al., 1999) . Several other elongate, some narrow but quite deep, basins developed at the same time. Deep reflective segments beneath the Storfjorden basin attest to formation at an early stage followed by reactivation in the Late Mesozoic. The Edgeøya basin developed but became largely inactive following infill. Many highs still present today were formed and remained as highs throughout much of the Carboniferous, which is documented for example by the intraCarboniferous planation surface apparent across the Capria ridge and a condensed main Carboniferous succession across the Gardarbanken high. Towards the end of the Carboniferous, most topography was blanketed and infill was relatively evenly spread across the area, although minor fault activity near the highs continued into the Late Carboniferous (Figs. 3, 4, 5) as witnessed by fault activity along the southern edge of the Hopen high (Fig. 5) .
On Bjørnøya, which represents the subaerial exposure of the Stappen High, basement rocks crop out (Braathen et al., 1999b) . The exposures on Bjørnøya reveal Devonian and Carboniferous, asymmetric, nonmarine rift deposits that accumulated in a southwestward downtilted half graben (Worsley et al., 2001 ) (E-E' , Fig. 5 ). Resolution is very poor beneath the high and as it has undergone several stages of uplift the earliest stages of development are difficult to infer, as is an understanding of how the area around the paleoStappen high relates to the development around Bjørnøya. Deep reflectors suggest that there is a large fault and a halfgraben of unknown age between the paleoStappen high and Bjørnøya (E-E' , Fig. 5 ). This is supported by aeromagnetic data, which indicate that although the Stappen High forms a prominent regional high, the zone around Bjørnøya is a lowmagnetic anomaly (Gernigon et al., 2014) . Data from Bjørnøya suggest that the area was uplifted in the Shelf (Riis et al., 2008; GlørstadClark et al., 2010; Høy & Lundschien, 2011; Anell et al., 2014b) and hence is characterised by lateral variations in thickness Fig. 5) . However, there is also an overall broad thinning of the whole Mesozoic succession towards the Svalbard platform, which can probably be attributed to initiation of uplift of the entire northern region (B-B' , Fig. 4) , which culminated in the Late Cretaceous (Steel & Worsley, 1984) . This meant that accommodation space towards the Svalbard platform was limited and that the prograding successions might have been deposited on a south or southeastsloping shallow platform.
Mid Jurassic to recent
The Mid Jurassic to recent is an extended time period to discuss, but the youngest preserved sedimentary successions on the northwestern Barents Shelf are generally Late Triassic or Jurassic, and in places Early Cretaceous. Therefore, while this time period probably embraces several stages of development, it is difficult to further discuss the specific timing of events.
The Late Jurassic-Early Cretaceous was a period associated with deep basin formation offshore Mid Norway, East Greenland and in the southwestern Barents Sea, a phase which preluded continental separation (Faleide et al., 2008) . However, no major rift basins developed in the main study area. Instead, the observable depocentres are the Sørkapp depression and the Storfjorden and Olga basins (Figs. 6B, 7) . The Sørkapp depression and the Storfjorden basin form two, small, rounded, asymmetric depocentres in which the base Cretaceous reflector is not pronounced, suggesting that the fill is dominantly of Mid to Late Jurassic age and characterised by onlapping geometries. The basins are asymmetric, steeper toward the west and shallow more gently toward the east, and the Stappen High and Sørkapp-Hornsund high form their respective western boundaries. The Capria ridge forms a crest between these two basins suggesting it influenced the location of formation of the two depocentres. The southeastern edge of the Sørkapp depression is bounded by an anticline (C-C' , D-D' , Fig. 4 ) which implies that its formation may be related to contractional deformation. The Central Spitsbergen Basin on Svalbard formed as a foreland basin during Early Tertiary folding and thrusting in the West Spitsbergen orogenic belt which developed by transpression as Greenland moved past Svalbard (Steel et al., 1985; HellandHansen, 1990; Nøttvedt et al., 1992b; Bergh et al., 1997; Braathen et al., 1999a; Faleide et al., 2008; Leever et al., 2011) . It can be speculated whether the Storfjorden basin and Sørkapp depression could reflect responses to associated earlier contractional stresses. The Olga basin, meanwhile, formed between anticlines and is mainly a Cretaceous basin. The anticlines are oriented NE-SW and reflect a phase of contraction which predominantly affected the eastern study area.
Conclusions
• The present structural configuration of the north western Barents Shelf is largely a reflection of the deep structural grain which has continued to influence sedimentation from the onset of rifting in the ( 
